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In order to show the independent action of the muscular and nervous tissues, M Bernard had ascertained that during digestion, the urine of animals contained a comparatively small quantity of urea, and that the alkali and carbonates were augmented. After an abstinence of twenty to thirty-eight hours, these disappeared, and the secretion again became acid?so we observe that when there exists the largest amount of oxygen in the blood, there is more urea in the urine?and thus the phenomena are allied together, and as the oxygen augments in adding salt to the food received into the system, it is easy to compare them. Some observers have said that an acid exists in the lungs, which acted on the oxygen of air and produces the carbonic acid.
Carbonic acid being much more soluble than oxygen, it is thus more easily held in solution by the blood which furnishes it. This constitutes a second mode of explanation.
Tiedeman and Gmelin accounted for the phenomena by the supposition that the oxygen gave rise to acetic acid in the lungs, and this acting upon the carbon contained in the blood, freed that portion which passed out as carbonic acid.
Upon carefully injecting cyanuret of mercury into the femoral artery, it was found in the returning veins not at all decomposed or changed, giving out its usual characteristic odor. If on the contrary it was forced into the pulmonary artery the animal was poisoned, because the lungs decomposed it?a chemical action took place and prussic acid was formed. So that there is a distinction between the action of the capillaries and that of the lungs. M. Bernard thinks it is occasioned by the acid in the latter tissue, being analogous to the changes produced by sponge platinum on certain substances. Atmospheric air introduced under the skin of the rabbit and allowed to remain there for twenty-four hours, was represented by these figures: 5.4? carbonic acid, 3.5.
Pure hydrogen introduced under the skin of the rabbit, when withdrawn and examined after twenty-four hours, was represented thus: 4.0 (Cos.)
The air in the lung comes in contact with blood containing the three gases, oxygen, carbonic acid, and a small quantity of nitrogen.
The membrane lining of this organ, has the special property of allowing these gases to pass, and the blood that of permitting one to escape when another enters without itself transuding. Now, under the skin of the anamal, the same conditions exist under a somewhat different form; by means of the capillary vessels, there is a disparation or absorption of oxygen, and the apparition of carbonic acid. Both in the lung and under the skin, it is the oxygen which displaces the carbonic acid. The more we examine the economy at large, the more we will bring the general fact to hold good, that when there is an entrance of one, there is the corresponding exit of another.
But it is not in the membrane of the lung that the blood finds the gas. To illustrate the influence of the inhalation of oxygen gas by the lung, a rabbit was placed upon the table, in an inverted jar which communicated by one pipe, with an apparatus which supplied it with oxygen gas, and by another with a basin containing quicksilver, which permitted the experimenter to ascertain the composition of the air which escaped.
Under these circumstances there will be a manifest alteration in the composition of the urine.
In digestion the urine of an animal is found to be alkaline, containing a large quantity of the carbonates in dissolution? upon adding sulphuric acid, there is effervescence with the disengagement of carbonic acid. The same animal with this acid secretion, if kept fasting, will lose the carbonates of the urine which will become alkaline, and be found to contain uric acid in such considerable quantity, that in some animals, as in the horse, it crystallizes. Now, these alterations, so constant and so diametrically opposed to each other, depend entirely upon the different amounts of oxygen absorbed by the blood during digestion, and when the animal is not in digestion.
The examination of the changes, which occurred in the urine of the rabbit before and after the experiment, were directly confirmatory of this as well as the principles before stated, respecting the entire dependence of these inverse phenomena upon the composition of the blood, and the character and amount of the ingesta to be absorbed.
It is the blood which respires, and not the lungs, exclusively. In the frog, even the blood which has traversed the skin is arterial, whilst in man it is venous, because in the former, that which reaches the skin, passes directly from the heart?the skin indeed possessing a membrane penetrated by vessels very analogous in structure to that of the lung.
[We must conclude for the present, but we may say that M. Bernard proceeds to show that the respirating process in the blood, as well as the animal heat of different parts of the body, depend upon the influence, and consequently the integrity of the cerebro spinal system.]?Charleston Med. Journ. ? Review. 
